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REMARKS/ARGUMENTS 

Claims 6-13 and 15-24 are pending in the Application. 
Claims 6-13 and 15-24 stand rejected. 

I. REJECTIONS UNDER 35 V.S.C. 8102(e): 

The Examiner has rejected Claims 6, 8-10, 12-13, 15-17, 19 and 20 under 35 U.S.C. 
§ 102(e) as being anticipated by Hasegawa et al., United States Patent No. 6,709,881 
("Hasegawa''), The Examiner contends that "Hasegawa et aL discloses, as shown in Figures 5C- 
9, a device comprising: a substrate (11); nanostructures of wide bandgap material (14,15,16), 
wherein the nanostructures of wide bandgap material comprise an n-type portion (14) and a p- 
type portion (16) and wherein the nanostructures of wide bandgap material are selected from the 
group consisting of low-defect nanostructures of wide bandgap material, quantum confined 
nanostructures of wide bandgap material, surface confined nanostructures of wide bandgap 
material, and combinations thereof, and wherein the nanostructures of wide bandgap material are 
selected fi-om the group consisting of quantum dots, quantum wires (or layers) (which is MOW) , 
and combinations thereof." Office Action at 2 (emphasis added). 

Claim 6, from which all other pending claims directly or indirectly depend, requires that 
the nanostructures be in the form of quantum dots and/or quantum wires. Applicants respectfully 
submit that Hasegawa neither teaches nor suggests the use of either quantum dots or quantum 
wires, and that the Examiner is incorrect in equating quantum wires with quantum wells. 

The terms "quantum wire" and "quantum dot" are commonly-used in the art and are used 
in the Application in a manner consistent with their use in the art. See Application, para. [0035] 
and [0036]. Quantum wires and quantum dots are accepted by those knowledgeable in the art as 
being nanostructures that are quantum confined (and correspondingly nanoscale) in two and 
three dimensions, respectively, whereas quantum wells are quantum confined in only a single 
dimension. As evidence of this, and to fiirther illustrate the differences between quantum dots 
and wires from quantum wells, in an office acfion response filed under 35 U.S.C. §1.111 on 
October 14, 2005 ("Office Action Response"), Applicants attached, as Exhibit A, the following 
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reference: D, Bimberg, M. Grundmann, and N. Ledentsov, Quantum Dot Heterostructures, John 
Wiley & Sons, New York, 1999, pages 1-6, said reference pointing out the dimensional 
differences between quantum wells, quantum wires, and quantum dots. Fig. 1.2 on page 4 of 
Exhibit A, clearly illustrates the differences in dimensionality on going from quantum wells to 
quantum dots. 

As pointed out in the Office Action Response, Hasegawa does not teach nanostructures 
of wide bandgap material that are quantum confined (i.e., nanoscale) in at least two dimensions, 
as are the quantum dot and quantum wire nanostructures of the present invention — as put forth in 
Claim 6. Parts 14-16 (Hasegawa, Figs. 1-6, and 8) of Hasegawa to which Examiner points out 
are layers of semiconductor having nanometer thickness. While in some embodiments of 
Hasegawa these semiconductor layers are "quantum wells" (when they are sufficiently thin), 
they are at most quantum confined in a single dimension. Consequently, Hasegawa cannot be 
said to teach quantum dots and/or quantum wires, and the Examiner's rejection of Claim 6 under 
35 U.S.C. § 102(e) as being anticipated by Hasegawa is improper. Moreover, there is no 
suggestion by Hasegawa to use quantum wires or quantum dots in the construction of their 
devices. 

In rejecting Claim 8, Examiner contends that "Hasegawa et al. discloses the device 
fiirther comprising a nucleation layer (12) interposed between the substrate and the 
nanostructures of wide bandgap material." Office Action at 2. 

Referring to Figure 1 of the Application, Applicants respectfully point out that a 
nucleation layer 102, as defined in the Application, is used to grow monolithic nanostructures 
105 in a patterned nanostructured template 104, the nanostructured template comprised of a 
dielectric layer 103 residing on the nucleation layer, and the dielectric layer having been 
patterned with a nano-lithographic technique. The purpose of such a nucleation layer 102 is to 
nucleate growth of nanostructures in the nanostructured template 104 using growth techniques 
such as chemical vapor deposition, molecular beam epitaxy, etc. See Application, p. 1 0, para. 
42. The layer (12) to which the Examiner points in Hasegawa is neither referred to, nor used as, 
a nucleation layer within the context of the definition put forth in the present Application. 
Accordingly, Claim 8 is not anticipated by Hasegawa for the same reasons as Claim 6 (from 
which it depends) and also because Hasegawa fails to teach a nucleation layer. 
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Regarding Claims 9, 10, 12, 13, 15-17 and 19-20, such claims depend directly from either 
Claim 6 or Claim 8 (which depends from Claim 6). Accordingly, Claims 9, 10, 12, 13, 15-17 
and 19-20 are not anticipated by Hasegawa for the same reasons that Claim 6 and Claim 8 are 
not anticipated by Hasegawa (see above). 

II. REJECTIONS UNDER 35 U.S.C. 8103(a): 

The Examiner has rejected Claims 7, 1 1, 18 and 21-24 under 35 U.S.C. § 103(a) as being 
obvious in view of Hasegawa. Office Action at 4. 

As all of the above-rejected claims depend directly or indirectly from Claim 6, the 
Examiner's rejection of Claims 7, 11, 18 and 21-24 is predicated on Claim 6 being anticipated by 
Hasegawa which, as shown above, it is not. Accordingly, the Examiner's rejection of Claims 7, 
11,18 and 21-24 under 35 U.S.C. §103 (a) as being obvious in view of Hasegawa is improper. 

In rejecting Claims 7 and 11, Examiner contends that "Hasagawa et al. discloses the 
claimed invention including the device as explained in the rejection above," and that while 
Hasegawa fails to disclose that the substrate comprises a conductive material or bulk GaN with 
the density as claimed, "it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to form the substrate of Hasegawa et al. comprising a conductive 
material or bulk GN [sic], as that claimed by Applicant." Office Action at 4. 

Applicants respectfully submit that Claim 1 1 requires that the GaN substrate possess a 
dislocation density of less than about 10"^ cm *. As such low defect GaN is quite elusive (see 
Application, p. 1, para. 2), it is difficult to imagine how it would be obvious to use such a 
material in the devices of Hasegawa. It is also worth pointing out that Hasegawa subjects 
substrate (11), to which the Examiner points, to a thermal cleaning process at 1100°C. 
Hasegawa, col. 5, //. 32-37. GaN melts at 600°C. 

In rejecting Claim 18, the Examiner contends that "Hasegawa et al. discloses the claimed 
invention including the device as explained in the rejection above," and that while "Hasegawa et 
al. does not disclose the density of the wide bandgap nanostructures...it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to form wide 
bandgap nanostructures having a desired density." Office Action at 5. 
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Again, Hasegawa does not teach nanostructures that are quantum dots or quantum wells, 
only layers of nanometer thickness (see above). Such discussion of nanostructure density, i.e., 
number of nanostructures per square centimeter, is therefore nonsensical within the context of 
Hasegawa. 

III. CONCLUSION: 

Applicants again submit that the rejections of Claims 6, 8-10, 12, 13, 15-17, 19 and 20 
under 35 U.S.C. § 102(e) as being anticipated by Hasegawa, and the rejections of Claims 7, 1 1, 
18 and 21-24 under 35 U.S.C.§ 103(a) as being obvious in view of Hasegawa, are improper. 
Applicants respectfully request that this case be reopened and that the rejections be withdrawn 
and a timely Notice of Allowance be issued. 



Respectfully submitted, 



WINSTEAD SECHREST & MINICK RC. 
Attoro^s/ Agents for Applicants 




Edward T. Mickelson 
Reg. No. 50,413 



RO. Box 50784 

Dallas, Texas 75201-0784 

(713) 650-2632 



